Objective: The purpose of this study was to assess the facilitators and barriers to implementation of the Systemic Falls Investigative Method (SFIM) on selected hospital units. Design: A cross-sectional explanatory mixed methods design was used to converge results from a standardized safety culture survey with themes that emerged from interviews and focus groups. Findings were organized by six elements of the Ottawa Model of Research Use framework. Setting: A geriatric rehabilitation unit of an acute care hospital and a neurological unit of a rehabilitation hospital were selected purposefully due to the high frequency of falls. Participants: Hospital staff who took part in: surveys (n = 39), interviews (n = 10) and focus groups (n = 12), and 38 people who were interviewed during falls investigations: fallers, family, unit staff and hospital management. Results: Both hospital units had an overall poor safety culture which hindered intervention implementation. Facilitators were hospital accreditation, strong emphasis on patient safety, infrastructure and dedicated champions. Barriers included heavy workloads, lack of time, lack of resources and poor communication.
Introduction
Patient safety is a growing concern in hospitals as the financial costs of adverse events pose a significant burden to the healthcare system. According to the 2015 Report on Cost of Injury in Canada, falls were the leading cause of permanent partial and total disability injuries, as well as a leading cause of injury costs [1] . Patients who sustain a serious injury after an in-hospital fall have an additional hospital stay of 34 days and an average hospital cost of CAD $30 696 higher than matched control patients [2] .
In acute care hospitals, 53% of patient falls occur in medical wards [3] and 25% in geriatrics units [4] , where seniors arrive with multiple acute and chronic health conditions and take medications that make them more prone to falling [5] . Seniors have longer hospital stays averaging 13.5 days and poorer outcomes after a fall [6] . Falls are also a serious and costly problem in rehabilitation hospitals. Patients in geriatric rehabilitation wards experience almost three times more falls (92 per 10 000 patient days) than residents in nursing homes (31 per 10 000 patient days) [7] . During rehabilitation 50% of patients will experience a fall [8] . Teasell et al. [9] reported 37% falls in stoke rehabilitation. The implementation of fall prevention interventions is lagging, despite the improvements in falls and injury prevention [10] . With a growing population of seniors, it is time to move safety research into practice and successfully implement promising patient safety interventions.
Safety culture is commonly defined as the shared commitment to patient safety by all members of an organization, through common values, attitudes, competencies and patterns of behavior [11] . It is an important aspect of the practice environment that may mediate the success of safety interventions. Healthcare organizations with positive safety cultures are characterized by: comprehensive patient safety training, performance evaluation of leadership on patient safety, management of workload and fatigue, attention to resource management, effective organizational learning, positive incident reporting norms, disclosure and a proactive safety analysis system [12] .
Since 2006, the Systemic Falls Investigative Method (SFIM) has been available as a risk analysis tool that identifies system-wide causes and contributing factors to falls [13] . A 2007 pilot study demonstrated that implementation of SFIM and uptake of new knowledge created through comprehensive fall investigations were minimal. In 2012, the Canadian Patient Safety Institute published a Canadian Incident Analysis Framework [14] , and recommended an analysis process similar to the SFIM. Moving forward, a better understanding of the facilitators and barriers to implementation of such an intervention is required. The purpose of this study was to explore the barriers and facilitators to implementation of SFIM in two high-risk units in an acute and a rehabilitation hospital.
Methods

Study design
The Ottawa Model of Research Use (OMRU) was used as a theoretical framework to guide data collection, analysis and interpretation of results. The OMRU examines key elements of knowledge translation to effectively explain the uptake of knowledge by stakeholders [15, 16] . Its external validity has been demonstrated through successful implementation in previous studies [17, 18] . The OMRU helps assess practice environments, identify potential adopters, consider characteristics of the innovation (SFIM), guide monitoring of implementation and adoption, and evaluate outcomes.
This study employed an 'explanatory mixed methods design' where quantitative results from a standardized safety culture survey, administered prior to the intervention, were combined with qualitative results from semi-structured interviews and focus groups conducted pre-and post-intervention [19] . Figure 1 schematically describes alignment between OMRU and the study design. The survey provided a snapshot of the underlying safety culture on participating units, analogous to OMRU's practice environment. Interviews and focus groups provided context, examples and explanations related to facilitators and barriers of SFIM implementation.
Settings
An acute care hospital's Rehabilitation and Acute Geriatric Unit (RAGU) and a rehabilitation hospital's neurological rehabilitation unit were selected purposefully because of the high frequency of falls. The 300 bed acute care hospital was located in an urban center serving a large rural area in Ontario, Canada. The RAGU provided a variety of in-and out-patient services for seniors. The Patient falls rate was 13.5 falls/1000 patient days. The 287 bed rehabilitation hospital was located in a large city and provided specialized rehabilitation, complex continuing care and long-term care services. The neurological rehabilitation unit provided short-stay intensive rehabilitation for individuals who have experienced a stroke, acquired brain injury or amputation. Most of the patients were cognitively impaired and the fall rate was 9.7 falls/1000 patient days. Both hospitals implemented falls prevention strategies, such as comprehensive assessments on admission, high-low beds, patient watch, falls prevention kits, staff and patient education, alarms and safety audits.
SFIM intervention
The study intervention was the implementation of SFIM, an investigative framework adapted from the transportation industry that uses a systems approach and the Swiss Cheese Model of Accident Causation [20] to reveal unsafe acts and latent conditions that combine to cause falls. Identification of decisions or acts performed by people and conditions in which people operated allows targeted improvements. The four levels in the Swiss Cheese Model of Accident Causation in SFIM are: (i) decisions or acts of people involved, (ii) preconditions, (iii) supervision and (iv) organizational influences. Detailed description of the SFIM and its application in the community have been published previously (Note: In the original article SFIM was called Senior's Falls Investigative Methodology. The name was revised but the acronym remained the same) [13, 21] . The focus of this article is on SFIM implementation over the period of 6 months, rather than results of SFIM investigations. This intervention requires trained on-site SFIM investigators. For this study, three new SFIM investigators were trained at a 4-day workshop and were mentored during the intervention. A monetary incentive was provided by a research grant to buy out one half day of the investigators' time per week. Hospitals provided in-kind support by freeing-up the investigator for the reminder of the day. This guaranteed 8 h of investigative time per week for the 6-month period.
Participants
Using convenience sampling, the survey was anonymously distributed to all staff on two units (n = 88) and 39 questionnaires were returned (Table 1) . Semi-structured interviews and focus groups were conducted before and after SFIM implementation. Interview participants included a convenience sample of hospital administrators (director, vice president patient programs, director of program operations, chief nurse and health professions officer) and unit managers (RAGU unit; quality, risk management and patient safety; service manager). Focus group participants were registered nurses, registered practical nurses, resource nurse, occupational therapists (OTs), physiotherapists (PTs) and clinical dietitian interested in falls prevention and available at the time of data collection. Focus groups did not include management to avoid group-interaction effects.
Three SFIM investigators, one nurse in the acute care hospital, one PT and one nurse in the rehabilitation hospital were trained. The nurse from the rehabilitation hospital dropped out of the study before completing any investigations.
Data collection tools and protocol
The Modified Stanford Patient Safety Culture Survey Instrument (MSI) [22, 23] was administered prior to SFIM implementation. This standardized survey is required by Accreditation Canada, the regulatory body for hospital accreditation, and was previously used in both hospitals. The survey measured the participant's overall perception of patient safety, and seven dimensions of safety culture: senior leadership support for safety, supervisory leadership for safety, threats to safety, fear of repercussion, learning responses, reporting culture and learning culture. Questions were answered on a five-point Likert scale ranging from 'strongly disagree' to 'strongly agree' with a 'non-applicable' option. Two questions asked participants to grade their unit's and organization's overall perceived level of safety culture with an A-F grade, where A was 'Excellent' and F was 'Failing'.
The preintervention interview and focus group questions were based on five dimensions of safety culture maturity described in the Patient Safety Culture Improvement Tool [12] assessing the barriers and facilitators to safety improvements. Examples include: 'How much teamwork is there around patient safety issues? Tell me about how workloads are managed for staff? What mechanisms are in place to learn from safety problems (falls)?' The postintervention questions centered on the implementation strategies and the extent to which the SFIM was adopted by its intended users. Examples are: 'Was the implementation of SFIM a good or bad experience? What were key facilitators and barriers? How does the SFIM compare with what is usually done in your organization?' A research assistant with experience in qualitative research conducted 20 interviews (30 min each) and moderated four focus groups of 3-7 participants (90 min). Interviews and focus groups were digitally recorded and transcribed verbatim. Transcripts were de-identified and sent back to the participants for member-checking. Each participant completed a demographic questionnaire. Ethics approval for this study was obtained from the Research Ethics Board at Western University, Canada (#16 034E).
Data analysis
Analysis of the MSI survey followed recommendations by Ginsburg (2006) [24] where percent of positive responses (PPR) were calculated for each question by combining two positively phrased ratings 'agreed and strongly agreed'. Negatively worded items were reversecoded so that all high scores could be interpreted as favorable. All PPRs for individual items and combined for each of seven dimensions with a positive response above 80% were considered strengths, those below 80% areas for improvement, and those under 50% areas for immediate targeted improvements [24, 25] . Three research assistants and two senior scientists participated in qualitative content analysis, using the constant comparative approach, to identify portions of narratives that related to major themes. NVivo 8 software was used to manage and organize transcripts [26] . Draft codes were established through open coding following multiple readings of randomly selected transcripts. Initial codes were discussed, refined and selected by consensus of the research team members for the final code list, after which three research assistants used axial coding to code all transcripts. Emerging themes were discussed, refuted and revised at a team de-briefing meetings. Findings from two hospitals were combined for presentation in this article. Following principles of mixed methods design [19] , the two outcome measures, the PPR on the MSI and qualitative themes on facilitators and barriers for intervention implementation, were converged to draw inferences. Trustworthiness of collected data and the analysis process were guided by criteria of credibility, confirmability, dependability and transferability [27] .
Results
In total, 99 individuals participated in the study (Table 1) , 39 completed surveys, 10 were interviewed on two occasions, 12 participated in focus group discussions and 38 were interviewed for SFIM investigations. Findings are presented according to facilitators and barriers within each of the six elements of the OMRU framework (Fig. 1) .
Characteristics of the practice environment
The practice environment identified hospitals' structural, social and economic factors that influenced SFIM implementation. The practice environment is closely related to many aspects of safety culture, such as workload, fatigue, senior leadership, supervisory support and incident reporting culture. The survey results are noticeably similar for two hospitals (Fig. 2) . The only dimension of strength with the PPR above 80% (92% rehabilitation, 89% acute) was 'Fear of Repercussions', meaning that respondents perceived the hospital environment as nonpunitive and had low fear of repercussion. The remaining six dimensions of safety culture were areas for improvement, ranging from 50% to 78% of positive responses. The poorest dimension was 'Threats to Safety' related to perceptions of workload, fatigue, time to complete tasks safely, resources and unreported errors (54% rehabilitation, 50% acute). Notably, the overall State of Safety Culture in both hospitals was perceived as positive by less than half of the respondents (47% rehabilitation, 44% acute).
A major facilitator of SFIM implementation was hospital accreditation as it required demonstration of an organizational falls prevention policy. Both hospitals were invested in moving the falls prevention and patient safety agenda forward. Other facilitators were good teamwork, well-educated staff, history of implementing various falls prevention programs, safety perceived as a priority, openness for change, nonpunitive environment, adverse event reporting systems, existence of safety committees and designated manager/director of the Patient Safety and Quality and Risk Management.
The major barriers were heavy workloads and low staffing. The rehabilitation hospital manager noted that the staff-to-patient ratio was considerably lower than the best practice guidelines recommended, while there has been an increased intake of patients not ready for rehabilitation: '… a lot of times, we get patients that are still step down acute. … They really shouldn't be here yet.' Reporting, documentation and electronic data entry also increased workload. Although management used validated workload tools to determine staffing needs, frontline staff felt the pressure and fatigue due to understaffing. More importantly, patients frequently attempted to take care of themselves (i.e. unsupervised bathroom visits) when they perceived that nurses were too busy. Both hospitals had limited resources and neither organization provided incentives or rewards for safety improvements. Frontline staff believed that increased supervision of patients, through better staffing levels, was the best way to prevent falls: 'Really only people can prevent falls. This is all it is. And it does come down to dollars and cents.' (nurse). Other barriers in the practice environment were communication breakdowns between shifts, a high-risk patient population that was associated with a 'no matter what we do they [patients] will still fall' (nurse) mentality of staff, disconnect of patient's family from the care team, lack of feedback on what happens with falls occurrence reports and chronic lack of time.
Characteristics of potential adopters
Participants identified hospital administrators, directors of operations, chief nurse and health professions officers, unit managers, patient safety and service managers, nurses, OTs, PTs, patients and their family members healthcare policy makers (e.g. Ministry of Health) and patient safety experts (e.g. accreditation bodies) as potential adopters. A major facilitator were two newly trained SFIM investigators who were positive, enthusiastic and excited about the potential of the SFIM to facilitate change. The SFIM investigators and unit managers were recognized as true champions of falls prevention initiatives.
Barriers included dropout of one SFIM investigator, a lack of involvement of physicians, and unresponsiveness of the Occupational Health and Safety Committees. One manager warned about nursing culture that frequently rejected new ideas and lacked motivation for sustainability. The possible solution was expressed by a Quality, Risk and Patient Safety manager: 'It really is about embedding [safety] into everyone's job …. It's about raising awareness, bringing the … knowledge forward and building the capacity.'
Characteristics of the evidence-based innovation
Management perceived the potential of SFIM to: influence safety culture, identify determinants of falls, provide guidance for safety advocacy and help decrease falls across the organization. A nurse agreed: '… [SFIM] will really get people to stop looking at what happened after the fall … [and] start … thinking what precipitated the fall. It's a change in thinking.'. Management stressed the need for more training specific to seniors' falls because 'the senior issue doesn't really get addressed' and recognized that the SFIM implementation could help achieve this. One manager summarized the unique contributions of SFIM as 'I think we fall down on figuring out what is it that we could actually change.' It was recognized that the main difference between the SFIM and other falls prevention programs was SFIM's focus on systemic causes rather than the faller-related risk factors. Overall, participants perceived SFIM as useful to provide a list of contributing factors that allows targeted and cost-effective improvements.
Implementation of the intervention
Facilitators of the SFIM implementation were organizational support, unit managers acting as champions, enthusiastic staff, easy access to policy and procedure documents, and help from environment and computer departments. The external facilitators included funding from a research grant, high-quality training, 6 months of mentorship by an experienced SFIM investigator, frequent reminders and simplicity of the SFIM database used to prepare investigative reports. Barriers were lengthy investigations impeded by shift work that caused delays in data collection, the H1N1 influenza outbreak, poor communication between staff members and lack of incentives or rewards for SFIM champions. The majority of staff were unaware of the project progress, and perceived that the SFIM investigator and the unit manager did 'their thing'. Although the unit manager in the rehabilitation hospital attempted to involve more staff, many nurses had an 'I already know it' mentality. As one nurse put it: '… there was no extra time to do this [implement SFIM] … we are bad at actually stopping something so that we can do something new. We just keep doing more.'
Adoption
Adoption describes the extent of the innovation use and resulting behavioral change. The innovation was well-adapted to local conditions and used as intended. The research team was available to provide support as needed. The provision of training in falls prevention and patient safety was the major facilitator of the SFIM adoption. However, SFIM investigators were not mandated or supported to continue utilizing their investigative skills beyond the scope of this research project. In the acute care hospital, staff received no feedback of the investigations but management was continuously informed about major findings in order to receive permission to make small changes within the participating unit. Frontline staff hoped for more involvement and were pessimistic about the potential of innovation uptake. In the rehabilitation hospital the drafts of investigative reports were perceived as informative and useful. Although all interviewees expressed willingness to recommend SFIM to comparable hospital units, they recognized that SFIM is time intensive and requires organizational buy-in at the highest level.
Outcomes
Two distinct outcomes emerged from this project. First, SFIM implementation built capacity in participating hospital units through SFIM training, presentations during site visits, interviews and focus groups, which cumulatively contributed to raising awareness about safety culture and a systems approach to falls prevention. As one SFIM investigator reported: 'This training you can take everywhere with you. It is not just falls … it's not just for here [the hospital], it's for everywhere.' The second outcome was organizational changes that happened during and upon completion of SFIM investigations. Managers reported making adjustments as SFIM investigations provided evidence for the link between latent conditions and falls of elderly patients, as one manager described: '[SFIM findings] validated hypothesis that we had and they've helped [us] to bring forward the issues ….
[We] got encouragement … to move forward on simpler changes … and … to pursue some … broader changes ….'
Discussion
The facilitators and barriers to the SFIM implementation in hospitals were diverse, omnipresent and deeply embedded. The most prominent facilitators were accreditation, patient safety as a priority, champions, training and support from research team. The major barriers were poor safety culture, heavy workloads, high patientstaff ratios, chronic lack of time, lack of resources, poor communication, limited capacity for sustainability, disconnect between staff and management, changing patient demographics and time intensiveness of SFIM process.
In 2004, Nemeth et al. [28] reported that 'The thorough, objective investigation of medical adverse events rarely happens due to the complexity of the environment, litigation, risk and socio-political implications' (p. 2084). They recommend a systems approach, identification of precursors to the event, inclusion of social and political influences, determining changes in operational tempo and introductions of new procedures, all of which are captured by the SFIM. However, Nemeth et al. warned that organizations' inclination to treat investigations as threats, turf conflicts, legal issues, investigators' expertise and the complexity of the healthcare domain (many factors which were identified in the present study) can be serious obstacles to implementation of an accident analysis. Aberg et al. [29] reported that positive patient safety culture norms are necessary for sustainable improvement of safety initiatives. System-wide influences seem to transcend healthcare systems. An Australian study of a hospital-based falls prevention intervention [30] described similar organizational facilitators (e.g. leadership, central 'driver', champions, multidisciplinary involvement, staff education and open conversation) and barriers (e.g. resistance to change, time and confidence) to the ones reported in our study.
Interventions like SFIM can cross-pollinate falls prevention with healthcare quality improvement initiatives to achieve sustainability. An example is a study that used root-cause analysis to change policies and eradicate falls in a high volume endoscopy unit within 1 year [31] . Similarly, findings from SFIM can help set clear goals, obtain the necessary buy-in and involve staff in implementation of lasting changes. Explaining a potential for systemic influences at a national level, a Danish study by Kjaer Kristense et al. [32] describes how nationally implemented process performance measures intervention for hip fracture can positively influence patient outcomes.
This study has several limitations. The intervention was implemented in two high-risk hospital units and the findings are not meant to be generalizable but rather to serve as illustrative exemplars. Response rates for the survey were moderate and may not be indicative of the safety culture perceptions of all unit staff. The convenience sample may have resulted in social desirability bias.
In conclusion, implementation of SFIM in hospitals shows promise for healthcare organizations where falls happen regularly. Successful implementation of SFIM requires 'buy-in' on multiple levels. Regulatory and organizational supports are as important as committed frontline staff and time secured through dedicated resources. Heavy workloads were the major barrier to the implementation of the SFIM in hospitals, jeopardizing its sustainability. Solutions might involve an external SFIM investigative team of trained consultants, or investigation of only serious injurious falls that have impact on hospital length of stay and cost. Hospital administrators interested in the implementation of SFIM or the Canadian Incident Analysis Framework [14] , could consider combining the resources of nursing educators, Risk Management and Quality Improvement Departments, to develop goal oriented attitude and appropriate training [14] . Successful implementation of any falls prevention program requires an acknowledgment that only positive safety culture enables successful safety interventions.
